When the above infinite hyperbolic series are substituted into equation (2), recurrence relationships may be derived for allowable values of the characteristic numbers ain+p (p = 0 or 1 ) for the even functions, or b*n+, (s = 1 or 2) for the odd functions for a given value of q. Recurrence equations also give the allowable values of the Fourier coefficients .4îr+£p and ß«r+«"*'
The formulas for both the characteristic numbers and the Fourier coefficients associated with each type of solution [1, p. 29, 37] (fc) n-g"1-g, r-1. q For ífcn+i -<SeÍB+i(u, q) (6a). iwi = 1 -g 4--¿=-£=-,"g , .,, 2. Computation of the Modified Mathieu Functions. For a given value of q, the characteristic number is found by using a trial, error and interpolation method using the appropriate transcendental continued fraction of the form of equation (4a) . The computation was generally started with the 21st term equal to zero, and then the 20th, 19th, etc., terms were computed in turn.
The vir are all known from equations of the type (4b) and (4c) above and therefore A<> can be evaluated from equation (10). Equation (4d) will then give the value of the remaining A2r ■ The value of the modified Mathieu function can then be computed by summing the appropriate hyperbolic series.
In [2] , E. L. Ince has given tables for the characteristic numbers, Fourier coefficients and values of the Mathieu functions satisfying equation ( 1 ). The method used by Ince was to apply the above formulas; the same method was used by the author to evaluate the modified Mathieu functions satisfying equation (2). The numerical work was accomplished by using an IBM 650 Digital Computer and the Wolontis Interpretive System of coding. The characteristic numbers and the Fourier coefficients are the same for both the ordinary and the modified functions. However, the problem of summing the hyperbolic series is much more difficult than that of summing the trigonometric series. Whereas the cos 2ru term is bounded by plus or minus one, the sinh 2ru and cosh 2ru approach infinity as r tends to infinity. Therefore many more terms of the hyperbolic series must be considered before it is possible to generate a product Ai2rn) cosh 2ru which will be negligibly small.
As more terms arc taken, difficulties in computation are encountered. The v2r can be made as small as desired by choosing r sufficiently large. In most cases after the characteristic number had been found by using the appropriate transcendental continued fraction, the computation of the Fourier coefficients was started by letting y,o = 0, and then compute the v3S, y3«, ■ • • i>o, in turn. As these values were computed, they were stored and used to form the products v02, (vfVo)2, etc., for equation (10). It is to l)e noted that the smallest number which can be computed using the Wolontis Interpretive System is 10_i0. At first consideration this may not appear to be a serious limitation. However, in order to obtain, for example, fifteen coefficients up to .42»"', from the relations A2r+i =■ vtrAtt, the vm must be available. For it to be available the product of (v^-vu.va)2 must be greater than 10-50, or the unsquared value must be greater than 10-25. Except for v<,, t>2 and y4 which may sometimes be greater than one, all the remaining values are less than one. In fact, for convergence, v->r -* 0 as r -* ». If, for example, the "average" size of the f'2r is of the order of 10_i, only twelve v2r can be multiplied together before their product becomes less than 10~". Therefore, for this example, the maximum number of coefficients that can be generated will be twelve or thirteen. A machine error stop was avoided by counting the products as they were formed and at the same time checking their magnitude. The maximum number of coefficients generated was twenty; that is, up to and including coefficient Au.
The number of coefficients generated will depend on the values of q and order 2n being considered.
3. Description of Computer Programs. A computer program was developed for the IBM 650 Digital Computer which will compute the characteristic numbers and Fourier coefficients and will sum the appropriate series in order to find the value of either the ordinary or the modified Mathieu function. A complete description of this program titled "A Program for the Computation of Mathieu and Modified Mathieu Functions" is available from the author and will be published separately.
In order to ensure five figure accuracy for parameters in the ranges 0 á q â 20, 0 ^ n _ 3 and 0 S«| 1.0, the program can use a maximum of twenty terms. For parameters outside the given ranges, the accuracy is unknown. However, the user can estimate the accuracy by noting the magnitude of the last term added to the series. Tables. Tables 1-12 are provided herein for values of the four types of modified Mathieu function Ce%n(u, q), Ce2n+\(u, q), Se2"+i{u, q) and Sein+2(u, q), for the ranges q = 1(1)10(2)20, u « 0.1(0.1)1.0 and n = 0, 1, 2.
Discussion of
The Fourier coefficients computed in order to obtain these values were compared with existing tables [1] for over 150 values, and no discrepancy was found in the first seven digits of any coefficient generated. Also, the magnitude of the last term added in the series was noted to ensure the accuracy of the last position published. 
